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1 Introduction

In RAN1#62, a backhaul subframe allocation pattern for TDD configuration 3 has been agreed for DL:UL ratio of 3:1. Currently the uplink subframe assignment states that for TDD, the relay node shall upon detection of a PDSCH transmission within subframe 
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 intended for the relay node transmit the ACK/NACK response in uplink subframe 
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 is as defined in Table 7.4.1-1 in TS36.216. Given the importance of Configuration 3 for TDD, additional DL:UL ratio configurations for Configuration 3 are needed. 

In this contribution, additional allocations for Configuration 3 in compliance with the above agreed timing relationship are proposed for DL:UL ratio of 1:1 and 2:1. A draft CR to TS36.216 accompanying this contribution is included with this document.

2 Discussion
Figure 1 shows the current Rel-8 TDD timing for Configuration 3 where subframe #2, #3 and #4 are configured as UL subframes. Since subframe #0, #1, #5 and #6 (non-MBSFN) can only be allocated to the access link, subframe #2 which carries UL ACK/NACK feedback for DL transmission in subframe #1, #5 and #6 would not be allocated to backhaul link. For the same reason, subframe # 4 which carries UL ACK/NACK feedback for DL transmission in subframe #0 could not be allocated to backhaul link as well. As a result, UL subframe #3 is the only remaining UL subframe that can be configured for the Un link.
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 Figure 1 Rel-8 HARQ timing for TDD Configuration 3
Based on this, the following is a first guideline for Un subframe allocation of TDD configuration 3:
Guideline 1: Only Subframe #3 is allowed to be allocated to UL Un link.

Based on Rel-8 TDD HARQ timing, subframe #3 sends ACK/NACK feedback for DL PDSCH transmission in subframe #7 and #8. Therefore, if one of subframe #7 and #8 is allocated to the access link, the corresponding ACK/NACK for Uu link PDSCH transmission could not be received by RN since subframe #3 is the only candidate UL subframe for Un link (Proposal 1). Even though this ACK/NACK blocking problem can be alleviated through the use of ACK/NACK repetition, increased latency is the result. When both subframe #7 and #8 are allocated to the access link, the increased latency may be more serious. Therefore, the second guideline is as below:

Guideline  2: At least Subframe #7 or Subframe #8 shall be allocated to DL Un link.

Based on the principles presented above, the following uplink subframe allocation patterns for TDD UL-DL configuration 3 are illustrated in Figure 2. It is noted that Pattern 1 has been agreed in RAN1#62. Pattern 2 , 3 and 4 illustrate the DL:UL of 2:1 whereas Pattern 5 and 6 illustrate the DL: UL of 1:1.
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(a) Pattern 1
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(b) Pattern 2
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 (c) Pattern 3
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(d) Pattern 4
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(e) Pattern 5
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(f) Pattern 6
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Figure 2. Subframe Allocation for TDD UL-DL configuration 3
The impact of the above proposed Un subframe allocation on Uu link timing (i.e., PDSCH and corresponding ACK/NACK feedback timing and UL grant and PUSCH timing relation) is also shown in Figure 1 above. It can be observed that Pattern 1 and Pattern 2 strictly maintain Rel-8 timing relation in Uu link whereas the other four patterns would require ACK/NACK repetition for the PDSCH transmission in the Uu link. 
3 Proposed Configuration 3 Allocation 
The following addition into TS36.216 for Configuration 3 is proposed. 

Table 5.1-1: Supported configurations for eNB-RN transmission (frame structure type 2)

	Backhaul subframe 

configuration
	Uplink-downlink 

configuration at RN cell [3]
	DL:UL ratio
	Subframe number

	
	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	1
	1:1
	
	
	
	
	D
	
	
	
	U
	

	1
	
	
	
	
	
	U
	
	
	
	
	
	D

	2
	
	2:1
	
	
	
	
	D
	
	
	
	U
	D

	3
	
	
	
	
	
	U
	D
	
	
	
	
	D

	4
	
	2:2
	
	
	
	U
	D
	
	
	
	U
	D

	5
	2
	1:1
	
	
	U
	
	
	
	
	
	D
	

	6
	
	
	
	
	
	D
	
	
	
	U
	
	

	7
	
	2:1
	
	
	U
	
	D
	
	
	
	D
	

	8
	
	
	
	
	
	D
	
	
	
	U
	
	D

	9
	3
	3:1
	
	
	
	U
	
	
	
	D
	D
	D

	10
	
	2:1


	
	
	
	U
	
	
	
	D
	D
	

	11
	
	
	
	
	
	U
	
	
	
	D
	
	D

	12
	
	
	
	
	
	U
	
	
	
	
	D
	D

	13
	
	1:1

	
	
	
	U
	
	
	
	D
	
	

	14
	
	
	
	
	
	U
	
	
	
	
	D
	

	15
	4
	1:1
	
	
	
	U
	
	
	
	
	
	D

	16
	6
	1:1
	
	
	
	
	U
	
	
	
	
	D


Table 7.4.1-1: Downlink association set index 
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 for TDD

	Backhaul subframe 

configuration
	Uplink-downlink 

configuration at RN cell [3]
	Subframe n

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	1
	
	
	
	
	
	
	
	
	4
	

	1
	
	
	
	
	4
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	4,9
	

	3
	
	
	
	
	4,9
	
	
	
	
	
	

	4
	
	
	
	
	4
	
	
	
	
	4
	

	5
	2
	
	
	4
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	4
	
	

	7
	
	
	
	4,8
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	
	4,8
	
	

	9
	3
	
	
	
	4,5,6
	
	
	
	
	
	

	10
	
	
	
	
	5,6
	
	
	
	
	
	

	11
	
	
	
	
	4,6
	
	
	
	
	
	

	12
	
	
	
	
	4,5
	
	
	
	
	
	

	13
	
	
	
	
	6
	
	
	
	
	
	

	14
	
	
	
	
	5
	
	
	
	
	
	

	15
	4
	
	
	
	4
	
	
	
	
	
	

	16
	6
	
	
	
	
	5
	
	
	
	
	


4 Conclusions
In this contribution, additional DL:UL subframe configurations for TDD Configuration 3 are proposed. A CR for TS36.216 is attached.
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